This paper evaluates the livability and convenience of social housing in Liberia from the residents' perspectives. Using residents' appraisal from several social housing projects in the suburb of Monrovia, residents' satisfaction index with regards to the aesthetic, durability and comfort of their homes were measured. It also assessed their overall living environment which includes access to road and basic service facilities such as hospitals, schools, shopping and recreational centers. How secured and comfortable do they feel within their homes? What are the driving factors that led them to acquire their homes? Data were collected from 662 household heads from three housing estates in the suburb of Monrovia using the stratified systematic sampling method and analyzed using IBM SPSS descriptive statistic. Results show that while occupants of public housing are satisfied with certain aspects of their homes, they are generally unsatisfied with their living environment. This investigation is detailed to inform architects, designers and policymakers' decisions toward social housing in Liberia. It looks at the underlining challenges affecting the improvement of social housing from the end users' perspective and how these challenges can be mitigated to meet consumers' satisfaction and make them part of the design process and policymaking.
Introduction
Shelter is an integral part of human existence and the development of any society. The history and importance of shelter are as old as the existence of humankind. According to [1] shelter is universally acknowledged as the second most essential human need after food and is considered a significant economic asset in any nation. The importance of shelter and how it separates people into groups needs no further elaboration [2] . According to [3] the lack of adequate housing has made people forced to live in conditions that constitute an affront to human dignity. [4] enlightens the issue of considering housing condition as a social-economic indicator of urban poverty.
Like every other aspect of civilization, shelter has continued to evolve with time to meet up with changing demand. In today's complex and fast-changing world, shelters do not only serve as a place to keep us safe from unfavorable weather conditions but an area that provides us with the necessary comfort and convenience; a place that inspires us and makes our lives healthier and productive. That is why the need for a well-designed shelter to meet our growing needs is paramount to our time and age.
A well-designed building is one that is functional, aesthetic and structurally sound. It is a building that gives more than what has been requested while utilizing limited resources.
The need for Architects/designers to consider the end users of their products (the buildings or other facilities) has not been fully actualized as compare to other industries where consumer experience is the primary driving force.
As stated by [5] buildings are constructed and managed based on standards and specifications established by the government, professionals, and experts who are supposed to have adequate knowledge of user needs and expectations, however, these standards and specifications do not conform to the changing needs and expectations of users. Therefore, building performance can be enhanced by regular performance evaluation, exploring and understanding user needs, hopes, and aspirations.
Over the years, most Architects/Designers have spent a considerable amount of their time striving to showcase their creativity and ingenuity and paying very little attention to the user experience of their work. According to [6] post-occupancy evaluation is still an emerging discipline, and furthermore an obscure part of the design cycle. POE, in general, is the concern of a somewhat limited number of architects. Post-occupancy evaluation has been an even more elusive undertaking in the design cycle, not only because it is beyond the direct responsibility of the design architect but also because the post-occupancy evaluation task requires expertise other than design [6] . Traditionally, success in the construction sector has been measured by cost, quality, time and scope; many times a project is considered successful if the work is delivered within the deadline, budget and according to specification [7] ; thereby, disregarding occupants' experience.
Rather than designing for the consumer, most architects and designers should begin to look at design from the users' perspective and start to plan with the consumers instead of for the consumers.
However, building evaluation work does not fit long-standing classifications; it spans the professions (architecture, services engineering and facilities man-Journal of Building Construction and Planning Research agement being the most prominent). It is multidisciplinary, often to a confusing extent (design, psychology, economics, planning, sociology, and engineering). It draws on laboratory research and physical measurement, but it is predominantly about empirical field work, visiting and studying real buildings in use and talking to real people [8] .
Social housing in Liberia has not received much attention over the years leaving many citizens with the daunting task of undertaking their own construction projects to cater to their housing needs with little or no regulation from the government. This passive behavior toward social housing has led to the proliferation of sprawl and slums in most of the country leaving most citizens to live in unhealthy, unstructured, unsecured and inaccessible communities. The need to address this situation cannot be overemphasized and has laid the basis upon which this research is conducted. It investigates the performance of public housing to understand why most citizens are not attracted to public housing instead choose to undertake their own construction.
According to [9] POE is the collection and review of user satisfaction, space utilization, and resource consumption of a completed constructed facility after occupation to identify important occupant and building issues. This information can help architect, designers, and policymakers adequately mitigate these issues in future construction to provide a much better user experience.
Because our health and well-being depend on the serenity of our environment, this study aim at evaluating users' experience of public housing in Liberia and formulates realistic solutions to improve user experience and their health and well-being. Many problems arising from the use of public housing are those of deficiency in the performance of buildings after its occupation. Such problems include performance and functional efficiency of the building, accessibility, distribution, and configuration of spaces. It also includes access to primary services (schools, hospital, shopping and recreational centers); spatial arrangement, indoor environment quality (ventilation, day-lighting, thermal comfort, and productivity) outdoor environmental quality; and the safety and security of life and properties. The need for a systematic and synergetic approach to alleviate these problems cannot be overemphasized. The primary and most significant step in this process is to understand the problem from the user perspective holistically; through a well-coordinated Post-Occupancy Evaluation POE. Architect, designer, developers and government regulator should have a better understanding of how buildings are performing when providing service to occupants. Comparing a building in use to their design intention can provide useful feedback to guide future design decision [10] .
Some other benefits that come with POE are the recognition of functional design features that can be scrutinized recurrently. These include identification of problems to mitigate or reduce building or facilities defect, identification of building performance and environment, identification of redundant and unnecessary building features, and empowerment of user to negotiate building issues Journal of Building Construction and Planning Research and reduce maintenance work and cost [9] .
In recent times, much research has been done on POE gear toward informing designers and architects decision and improving users' experience. However, this research investigates user experience of public housing in Liberia explicitly and seeks to understand and mitigate some of the challenges users of public housing faced.
Methodology
With user experience at the core of this research, the study was conducted using user survey questioners, physical building assessment, and personal interviews to gather firsthand information about user's experience of public housing in the suburb of Monrovia. The survey was conducted over a period of three months September 2017 to December 2017, with the assistance of haired survey assistants.
All of the sampling houses in this study were constructed by the government of Liberia through hire contractors for low to middle-income earners during the period 2006 to 2017. Using the stratified systematic sampling method, a total of 800 units (two and three bedrooms) from three housing estates located in Brewerville, Fendall and Schiefflin Town were selected for this study. Household heads were selected as our primary informants, and due to most household heads busy schedule, visits, assessments, and interviews were mostly scheduled for weekends morning when they were most likely home. A total of 800 survey questionnaires were issued out to household heads, and a physical assessment of their homes was done along with personal interviews. The questionnaires cover several areas including general information about the occupants, their experiences with several aspects of their homes including spatial arrangement, indoor aesthetic and environmental qualities; outdoor aesthetic and environmental qualities; along with structural and safety issues. For detail about the questionnaire, please see Appendix 1. The physical assessments assessed the buildings layout, materials used for construction including walls, doors, windows, ceiling, and roofing, along with their current conditions as well as structural integrity and safety features. For detail about building physical assessment, please see Appendix 2. The personal interviews were to gather further information from the occupants about their experiences with their living environment.
Of the 800 questionnaires issued, 662 representing 82.75% were successfully returned and considered for sampling using IBM SPSS statistical analysis software.
During the sampling data collected were subjected to descriptive analysis to determine the frequencies, percentage of the respondents' personal information provided including gender, age, level of education, sectors of employment and range of income. The Sum of individual respondent's satisfaction score on all of the building attribute which is the Individual Satisfaction score (ISS) was extracted from the descriptive analysis. The average satisfaction score that was given by all respondents on all of the building attributes which is the Mean Satisfaction Score (MSS) was also extracted. Also, the sum of actual satisfaction score on the five-point Likert scale given by all the respondents on each building attribute which is Relative Performance Index (RPI) was also extracted from the descriptive analysis.
While ISS is an expression of the respondent's satisfaction with all of the building attributes put together, MSS is the average satisfaction score given by all respondents on each of the attributes. RPI is computed as the sum of the actual satisfaction score on the five-point Likert scale given by all the respondents on each building attribute as a proportion of the sum of maximum possible satisfaction score on the five-point Likert scale that all the respondents could give on each of the building attributes. The RPI is taken as a measure of the relative contribution or importance of each building attribute towards enhancing the activities and well-being of the residents.
Results

Occupants' General Information
After running a descriptive analysis of the information collected from our respondents, the result shows that 74.9% are males while 25.1% are females. This result was anticipated as evident by [11] Gender Economic participation and and those influenced by the aesthetic appearance of the property were 5%.
Buildings Physical Characteristics
From the physical assessment done on these buildings, it is evident that they were constructed using conventional building materials (Blocks, Bricks, Mortar, timber, steel, sand, glass, aluminum and corrugated roofing sheets) found on the local market. The physical assessment shows they are structurally sound which speaks to the fact that they were recently constructed and adequately supervised by the requisite government agency responsible for public housing construction. Table 1 show details obtained from the physical assessment of the houses under investigation. drainages for the collection and discharge of runoff water thereby causing fear of flood for residents during the torrential raining season. Because these physical assessments were conducted during the dry season, a substantial residue of dust was observed on the exterior walls, windows, and furniture of most of these homes due to unpaved roads. Figure 1 shows a floor plan of the 2-bedroom single family bungalow and Figure 2 shows the floor plan of the 3-bedroom single family bungalow, two of the housing types under investigation. It can be observed from the plan that the total floor areas of the buildings are 104.37 m 2 . This configuration of space explains why 31.7% and 49.8% of the respondents are very satisfied and satisfied respectively with their bedroom size while 29.8% and 50.2% are very satisfied and satisfied respectively with their living area size as shown in Table 2 . It is also evident from Figure 1 that all of the bedrooms have two windows each that enable proper cross ventilation which explains while 23.60% and 40.80% of the respondents are very satisfied and satisfied respectively with the Natural ventilation in their building. However, respondents are not satisfied with the overall aesthetic of their homes.
Occupants' Satisfaction and Building Performance
As shown in Table 3 , nineteen building attributes with MSS between 4.00 and 3.00 are contributing significantly to the overall needs of occupants. Seven environment. Table 2 Respondents are mostly unsatisfied with the interior and exterior aesthetic of their homes including the texture and appearance of their walls, floor, and ceiling which explains why the aesthetic of their home influenced only 5% of the respondent's purchase. Like [12] notice in Malaysia, this could be the result of shoddy artistry in the finishing work. Most building technicians are not formally trained and lack the skills to perform these tasks flawlessly.
Even though most of the homes surveyed have exterior steel doors and burglar bars, most respondents do not feel safe in their homes due to the lack of electricity. Access to electricity, water supply, and basic services score the least MSS as shown in Table 3 . Journal of Building Construction and Planning Research While most respondents are satisfied with the privacy level, spatial arrangement, indoor environmental quality and the overall comfort of their homes; the majority of the respondents are frustrated with their access to basic services. Because these housing estates are in the suburb of the city, occupants have to drive for several miles to access basic services such as shopping centers, medical centers, schools and recreational centers.
Respondents are not also satisfied with the road access to their communities something that was evident by several visits made on these roads. With regards to the outdoor environmental quality, most of the respondents interviewed were unsatisfied due to the unpaved road leading to their communities and in their communities. They said due to the tropical climate of the country; they are faced with nearly impossible reads during the raining season and insufficient collection and discharge of runoff water due to the lack of adequate drainage facilities which often leave them with fear of their homes flooding. Moreover, during the dry season, they have to deal with the residue of dust left in their homes settling on walls, windows, and furniture due to unpaved roads in their communities.
While these housing estates do not have public parks, results show most of the respondents are not satisfied with the space between their homes and the adjacent homes and that the green spaces provided them are insufficient. As shown in Figure 3 , majority of the respondents are not satisfied with their dwellings and will like more to be done to make some improvement.
Conclusions
Evident by the results gather while residents are satisfied with some aspect of their homes like the privacy level, spatial arrangements and indoor environment quality they are unsatisfied with their living environment. Their dissatisfaction is due to several factors ranging from the look of their homes, low floor to ceiling height; inaccessibility of water, electricity and basic services; poor road access and inadequate drainage system. This result is contrary to that of [10] and [13] were residents of public housing estates in Lagos and Ogun State of Nigeria were satisfied with their living environment. It is also contrary to [14] findings in Kuala Lumpur where building performance criteria highly correlated with the occupants' satisfaction. It also does not correlate with [15] where initial outcomes showed a positive relationship between perceptions and building performance criteria.
As [4] noted the empirical evidence of the relationship between housing conditions and quality of life, it is essential for governmental regulators to put policies into place to ensure communities are adequately planned with adequate road access and access to basic services. The need to ensure the provision of electricity and potable water also needs to be addressed adequately by the government. Despite the presence of steel doors and burglar bars on their homes, occupants do not feel safe in their homes due to the lack of electricity. The problem with roads in these estates also needs to be adequately addressed by the Journal of Building Construction and Planning Research government because most residents complain that they are facing severe health problem due to the residue of dust left in their homes during the dry season which also increases the maintenance frequency and cost of their homes.
The need for a social/behavioral design approach as proposed by [6] needs to be considered by Architects, designers and policymakers in Liberia to ensure a healthier and sustainable living environment for the end users.
It is also important to consider the need to train more professionals and technicians in the building industry as it is very vital and critical to the development of the building industry.
Findings show that occupants are not satisfied with their buildings and these buildings are not meeting their overall needs. Basically among residents' dissatisfactions as shown in Table 2 by [17] found that risk in most African cities is not only limited to the proliferation of hazards and vulnerability but also the way in which hazards are created.
Notably through urban expansion into exposed locations and through failures in infrastructure provision.
The slow process of urban planning and zoning, in the face of rapid urbanization in most urban centers, has resulted in the poor layout of buildings with in- 
Residents satisfaction with their homes
Residents satisfaction with their homes Journal of Building Construction and Planning Research adequate roads between them and inadequate drainage and provision for refuse evacuation. Thus there is a high incidence of pollution (water, solid waste, air, and noise) and inadequacy of open spaces for other land uses [18] . Like [19] emphasized the need for The Malaysian building industry to develop and work towards a more sustainable and green architecture, the Liberian building industry needs to do the same with the government laying a sustainable framework. It is therefore recommended that the government of Liberia develop adequate housing policies with the health and well-being, convenience and productivity, safety and security of occupants as the top priorities. It is also essential for developers to consider accessibility, access to basic services and the provision of potable water and electricity during the initial planning stage of these developments. With these policies and measures in place, it is also prudent to consider training professionals and technicians in the building industry as it was observed occupants' dissatisfaction with the look of their homes was mostly due to shoddy finishing work that was done by building technicians and supervised by building professionals. It is also critical for Architects, designers and policymakers to begin to engage in what [6] calls social/behavioral design approach with occupants experience at the center of the design process, as [6] proposed:  Design practice should incorporate social design as a complement to the holistic task of architectural practice.  Social design should be the fundamental task of an architect. The eventual design product should be humane and habitable, serving the goals and objectives of the occupants of a specific built environment.  Accordingly, the architectural education system should break new ground in producing architects with an added value regarding environment-behavior expertise to undertake the tasks of both programming and post-occupancy 
